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A Major Elemental Analysis of Gold−dotted Biscuit Ware from the Tsukui 
Castle Site and Gold−leafed Biscuit Ware, etc. from the Odawara Castle 
Site
This study takes transmission X−ray images of gold−dotted biscuit ware excavated from the Tsukui 
Castle ruins ?dating to the late 16th century? in Tsukui District ?now incorporated into Sagamihara 
City?, Kanagawa Prefecture, to detect small gold grains and then performs an elemental analysis of 
five gold grains exposed on the surface of the biscuit ware by using a micro−focus X−ray fluorescence 
analyzer. The results show that each of them contains gold and silver, which are assumed to be 
derived from the gold grains. Although copper is also detected, because the gold grains are very small 
and because the X−ray fluorescence analysis indicates that copper is included in other molten residues 
attached near the gold grains, it is not determined whether the copper is derived from gold grains or 
other molten residues or both.
The molten residues analyzed in this study are characterized by their composition of zinc. 
Excavations in and around Kai Province indicate that it is also included in items unearthed from the 
Nakayama Gold Mine site and the K?fu Castle Town site. The analysis of their chemical composition 
and the dating of these sites imply that the gold came from Kai Province.
However, an examination from a historical perspective suggests otherwise as the samples of this 
study seem to date to the Tensh? period ?in the late 16 century? or thereafter, when tension mounted 
between the Takeda and the Goh?j? clans. Since gold, silver, copper, lead and zinc are associated with 
the same hydrothermal mineral deposit, it is reasonable to assume that the gold was mined in Suruga 
and Izu. In particular, it can be associated with Fuji Gold Mine, which belonged to the same mineral 
vein as Nakayama Gold Mine, where zinc residues were excavated.
This study also performs an elemental analysis of gold−leafed biscuit ware, etc. unearthed from 
the ruins of rice warehouses in the Odawara Castle site ?dating to the late 16th century? in Odawara 
City, Kanagawa Prefecture, by using a stationary X−ray fluorescence analyzer. The results show that 
the leaf−shaped gold parts and gold leaf pieces have a different composition from that of the gold leaf 
on the biscuit ware. It is therefore assumed that they were manufactured in different processes.
There are also variations in the composition of gold leaf between biscuit ware pieces or between 
different parts of a biscuit ware piece. These differences imply that the gold leaf pieces made of an 
alloy of gold mixed with silver and copper in different ratios were used in combination.
Key words: gold grain, gold leaf, molten residue, transmission X−ray imaging, X−ray fluorescence 
analysis
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